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Customer : CU-DAROO1 Dart Helicopters Services — . ` Drawing Name : HIGH AFT X-TUBE 412 
Job Number : 38965 | 
Estimate Number — : 10559 
Р.О. Number : Part Number : 0412664203 
This Issue : 02/05/2008 5.0. №. : Drawing Number — : 0412-664-243 REV D 
Prsht Rev. © INC Project Number : N/A 
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Est Rev:F 06-03-29 Remove Coments on Pick List JLM 
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Additional Product 


Job Number: 


ШШ 


Machine Or Operation: ` Description : 
1 1.0 DC DOCUMENT CONTROL 


__ МММ ` ` _ МИ 


Comment: DOCUMENT CONTROL: TM 
| Photocopy bluefile-and create labels as per PPP D412-664-203 CHG 006 
PACKAGING 1 PACKAGING RESOURCE #1: 


UI UI 


Comment: PACKAGING RESOURCE #1 
Bee OSSTUBE TURNING DETAIL 


EH о D 


Comment: Qty.: 1.0000 Each(s)/Unit Total: 1.0000 Each(s) 
CROSSTUBE TURNING DETAIL 

batch O24 

BENDING ENDING MACHINE - SKIDTUBES 


20 ` ` i ШО 


Comment: BENDING MACHINE 
Bend tube as per Dwg D412-664-243 using = bender program 412-af and Folio FTO10 
QC15 MENSIONAL HECK OF X-TUBES 


HOI овоч 


Comment: DIMENSIONAL CHECK OF X-TUBES 


Form: rprocess 


Dart Aerospace Ltd ... ZS $ 
WIO: m WORK ORDER CHANGES | 
S ; E 1.28 - > Approval 
DATE | $ТЕР. | uoo DEE T PROCEDURE CHANGE ET "gë Chet Eng / Approval 
E un» Se d | QC Inspector 
2 v 
Co Se 
а E 
‚ Рай №: = ^ _ РАВ #: ^ . ^" Fault Category: NCR: Yes Мо ООА: Date: 
7 | | E E Y^ D ‚ QA: МС Closed: | Date: | 
E e DE 
1 ашн 
NCR: Gay - WORK “ ORERINON-CONFORMANCE (NCR) 


S04 


DENT 
xe SCR 
“Corrective Action Section B 


Initial Kë Aton Description 
Chief Eng Chief Eng Date 


Verification 
Section C 


Approval | Approval 
Chief Eng QC Inspector” 


2 z Description of NC: 


.Sectión А... < 


* XE Ч 


NOTE: Date & initial all entries 
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Friday, 02/05/2008 9:13:59 АМ 
eee Process Sheet 
. Customer: CU-DAR001 Dart Helicopters Services Drawing Name: HIGH AFT X-TUBE 412 


ШЇЇ 


Seq.) _ Machine Or Operation: Description : 
CROSSTUBES | CROSSTUBES RESOURCE 1 


User: 


Job Number: „38965 Part Number: D412664203 


Job Number: SN | 


UA A 


Comment: LANDING GEAR RESOURCE 1 


1-Drill pilot holes in tube as per Dwg D412-664-243 using drill Jig DT8550 & DT8551 


2-Ream hole to finish size in tube as per Dwg D412-664-243using drill Jig DT8550 & DT8551.Check 
dimensions between holes, both sides on both cuffs, to ensure alignment with saddle holes. 


r 


3-Deburr & Inspect for surface damage. Repair damage within limits as per Dwg D412:664-243 = A WINS g- y 


D 


7.0 HAND FINISHING1 HAND FINISHING RESOURCE #1 


_ MM £s. ІШ. 


Comment: HAND FINISHING RESOURCE #1 
Chemical Conversion Coat as per QSI 005 4.1 | 
QC3 INSPECT POWDER COAT/CHEMICAL CONVERSION 


MIU T 


Comment: INSPECT POWDER COAT/CHEMICAL CONVERSION & 


Am — 7 ——— 


Comment: INSPECT WORK TO CURRENT STEP (= сә, e 
OUTSIDE SERV.10 OUTSIDE SERVICES -skids 


(II ТТ | 


D 7 77 


Comment: Sub-Contracting OUTSIDE SERVICES | 
Liquid Penetrant Inspection as per QS! 0380г 
Issue PO. (2595 LH as per ASTM 1417 CHOR /©(e OF 2 
A7 Level 2 Attach copy of NDT results to work order 
» PACKAGING 1 PACKAGING RESOURCE #1 


| 


"o 


11.0 


Comment: PACKAGING RESOURCE #1 . 
Inspect for transit damage 
Ensure copy of NDT results attached to Work order. 


Form: rprocess 


Dart Aerospace Ltd 


W/O: WORK ORDER CHANGES 
Approval Approval 
DATE | STEP PROCEDURE CHANGE By Date Qty | Chief Eng/ oci 
= 4 Prod Mgr парео 


Рам №: РАК #: Fault Category: NCR: Yes Мо ООА: Date: 
QA: NIC Closed: Date: 
NCR: WORK ORDER NON-CONFORMANCE (NCR) ] 


| Res Corrective Action Section B "MEE 

| Description of NC — - —— - Verification | Approval | Approval 

| DATE | STEP Section A Initial Action Description. Sign & Section С Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevD 


Dart Aerospace Ltd 
М/О: WORK ORDER CHANGES 


DATE | STEP PROCEDURE CHANGE 


———— 


Approval | approval 
Chief Eng / Qc | t 
Prod Маг пзресог 


Part No: PAR #: Fault Category: NCR: Yes Мо ООА: Date: 
QA: NIC Closed: Date: 
NOS: WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 


Description of NC Verification | Approval | Approval 


Section A Initial Action Description Section C Chief Eng | QC Inspector 
Chief Eng Chief Eng 


| 
NOTE: Date & initial all entries 


H:VFORMS\Quality Assurance\approved QA\NCRWO RevD 


Friday, 02/05/2008 9:13:59 AM uu" 
‘| User: Julie Lecocq. | Process Sheet 
| Customer: CU-DAROO1 Dart Helicopters Services Drawing Name: HIGH AFT X-TUBE 412 


ШШ 


Seq. #: ` Machine Or Operation: Description : 
MS2192028 Clamp(per MIL-DTL-8783C) 


ПА E 


Comment: Qty: 4.0000 Each(s)/Unit Total: 4.0000 Each(s) 
Pick: 
Qty Part number Description Batch ` 
4 MS21920-28 Clamp д9 
MS2192030 


Comment: Qty: 2.0000 Each(s)/Unit Total: 2.0000 Each(s) 
clamp(per MIL-DTL-8783C) mE З 
batch: A ole \ © 


CROSSTUBES 


Comment: LANDING GEAR RESOURCE 1 
Assemble as per Dwg 0412-664-203 - 


Job Number: 38965 Part Number: 0412664203 


Job Number: ' 


clamp(per MIL-DTL-8783C) 


CROSSTUBES RESOURCE 1 


1- Lightly scuff the bonded area using a 320 grit sand paper and clean the area with 41058 wash 'n' wipe 


2-Install supports with magnobond as per QSI 015 Adhere for for 12 Hrs 
АВ  6398Magnobond ` Batch: lí 1 

Expiry Date: 

Time WHS 
3-Install clamps as per Dwg D212-664-141. Torque clamps to 80-100 in Ib. 


5 


Comment: INSPECT WORK TO CURRENT STEP 
PACKAGING 1 PACKAGING RESOURCE #1 


III ` DI 


Comment: PACKAGING RESOURCE #1 
Pick Packing Kit 


24.0 AN640A 


4 Comment: Qty.: — 4.0000 Each(s)/Unit Total: 4.0000 Each(s) 


в" Hei 


wl oo 1 


Form: rprocess 


Dart Aerospace Ltd 
W/O: WORK ORDER CHANGES 


Approval 
DATE | STEP PROCEDURE CHANGE Chief Eng / ais did. 


Part No: PAR #: Fault Category: NCR: Yes Мо РОА: Date: 
| QA: NIC Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 


Approval 
QC Inspector 


Description of NC — - — Verification | Approval 
DATE | STEP Section A Initial Action Description Section C Chief Eng 
ief Eng 


Chief Eng 


А 


NOTE: Date & initial all entries 
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Date: ` Friday, 02/05/2008 9:13:59 АМ . | 
User: : Julie Lecocq Process Sheet 


Customer: CU-DAROO1 Dart Helicopters Services Drawing Name: HIGH AFT X-TUBE 412 


Job Number: 38960 — | Part Number: 0412664203 


Machine Or Operation: Description : 
AN641A 


[ЇЇ | IN 


Comment: Qty: 2.0000 Each(s)/Unit Total: 2.0000 Each(s) 
Bolt 


Batch: Mk, (5 


AN960JD616 


Si Comment: Qty: 18.0000 Each(s)/Unit Total: 18.0000 Each(s) 


Washer 


Batch: | l iz 


MS21042L6 


7.0 Nut 
i Qty.: 6.0000 Each(s)/Unit Total: 6.0000 Each(s) 


Nut 


Patch М (05022 


UU 


Comment: |NSPECT 100% KITS FOR COMPLETENESS 
PACKAGING 1 PACKAGING RESOURCE #1 


ALIM | ТТ 


Comment: PACKAGING RESOU RCE #1 
Identify and pack for shipping as per PPP D412-664-203 


“Ensure tube is not packaged if curing time is less than 12 hrs, see step 27 for application time & date 


ЖКХ 


Time & date of packaging: ex | O ( “= (.copm_. 


Location: 
PPP Rev: 
0621 . | FINAL INSPECTION/W/O RELEASE . 


TA BI к 


Comment: FINAL INSPECTION/W/O RELEASE 


Page 5 x Form: rprocess 


Dart Aerospace Ltd 


- 


| W/O: WORK ORDER CHANGES 
Approval | Approval 
DATE TIEF PROCEDURE CHANGE By Date Qty | Chief Eng/ aci 
Е: Prod Mgr 
Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 
QA: NIC Closed: Date: 


Description of NC 
Section A 


Initial 
Chief Eng 


Action Description 
Chief Eng 


Section B 


WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action 


Sign & 
Date 


Verification | Approval 
Section C Chief Eng 


Approval 
QC Inspector 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevD 


Inspection Dwg: D412-664-243 Rev: D 


QC15 Inspection 


Rev [Date [Change [Revised by [Approved | 
070206 |Newlsue č ë O [KIM ,,| 77 | 
| В | 07.05.08 imensions updated per Dwg rev. D KJ/JLM | ^Z 


H:|lso\forms\dimension sheets\approved DS\Blank-XtubeBend-DimSheet rev C.doc 


"ol DRANNTBY DART AEROSPACE LTD | 
p HAWKESBURY, ONTARIO, CANADA 


CHECKED APPROVED у DRAWING NO. REV. D 
G? — | 412-664-243 SHEET 1 OF 3 


DATE ТАЕ SCALE 
07.03.09 CROSSTUBE ASSEMBLY (412 H AFT) кт 


01.10.17 | NEW ISSUE E 
05.02.04 | ADD HOLES FOR COMPATABILITY 

WITH BHT/AA SKIDTUBES 
06.10.27 | REMOVE 02856—600—1087, ADD 


MS21920—32 WAS MS21920—30 


REMOVE 02732—058, CHANGE TO 
D3595-063—570 


D2732—058 & MAGNOBOND 6398 
07.03.09 


PartNumber — [Description | 
НИЕ Т а] 


ا 
D412-664-243 CROSSTUBE ASSEMBLY (412 HIGH AFT‏ 
ا ج و م REECH‏ 
D6009-129 CROSSTUBE‏ 
03595-063-570 
ABRASION STRIP‏ 02856-600-1009 
с)‏ ضح ус‏ د [rahe Nee ут eae ee ee‏ 
MS21920-28‏ 
MS21920-30 CLAMP (OR MS21920-32‏ 
D3189-1 CHAFING SHIELD‏ 
e ee ee ады улы‏ 
AIR | MAGNOBOND 6398 | ROCKWELL SPECIFICATION RBO-120-023‏ 
ADHESIVE (TEXTRON/BELL SPEC. 299-947-100,‏ 
TYPE Il, CLASS 2 ADHESIVE‏ 


GENERAL NOTES: 


TOLERANCES ARE PER DART GSI 018 UNLESS OTHERWISE NOTED. 
2) MATERIAL: MANUFACTURED FROM D6009-129 
FINISHED LENGTH = 124.09+0.020 
3) FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 
| PRIME INSIDE AND OUTSIDE PER DART QSI 005 4.2 
PAINT OUTSIDE PER DART 005 4.2 
4) PART IS SYMMETRIC ABOUT CENTERLINE. 
5) RUN-OFF PART. BLEND OUT EDGE LONGITUDINALY, TRANSITION SHOULD BE 
SMOOTH. 
6) BEND PROGRESSIVELY WITH A MINIMUM OF 8 PASSES. MAXIMUM TUBE 
.FLATTENING DUE TO BENDING IS 6% BASED ON O.D. 
7) LIQUID PENETRANT INSPECT OUTSIDE SURFACE OF CROSSTUBE PER QSI 038. Y 
8) SCRIBE DART PART NUMBER AND BATCH NUMBER IN THIS AREA WITH VIBRATING ` SHOP СОР 
STYLUS. 8 | RETURN ТО 
9) INSTALL D2856-600-1009 ABRASION STRIP WITH А 0.13 (REF) GAP ОМ BOTTOM SIDE NEERING 
OF CROSSTUBE PER 051 035. { ENGI ОРУ 
10) EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE UNCONTROLLE Ss 
TUBE. THE OUTSIDE SURFACE MUST ВЕ SMOOTH AND FREE FROM SURFACE ест TO AMENDME 
DEFECTS SUCH AS SCRATCHES, NICKS, OR DENTS. DEFECTS UP TO 0.005" MAY BEIPJEC " 
BLENDED OUT LONGITUDINALLY. CIRCUMFERENTIAL GRIND MARKS ARE WITHOUT RDER 


UNACCEPTABLE. WORK О 
11) APPLY A 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE SURFACE OF AIS 
02896-1 THAT WILL BE IN CONTACT WITH THE CROSSTUBE PER QSI 015. LET CURENO — 
FOR 12 HOURS AFTER INSTALLATION AND PRIOR TO PACKAGING. 
12) INSTALL MS21920-30 CLAMPS (OR -32) WITH D3595-063-570 RUBBER CUSHIONS TO 
SECURE D2896-1 SUPPORT ON TOP SIDE OF THE CROSSTUBE. ENSURE CLAMPS 
ARE OPPOSITE CROSSTUBE SUPPORT. 
13) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN 
SAFETY AND THAT NUT HAS NOT BOTTOMED-OUT AFTER TORQUING. 


Copyright © 2001 by DART AEROSPACE LTD 


THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPLIED ON THE EXPRESS CONDITION THAT IT IS NOT TO BE USED FOR ANY PURPOSE OR COPIED ` 
OR COMMUNICATED TO ANY OTHER PERSON WITHOUT WRITTEN PERMISSION FROM DART AEROSPACE LTD. 


Е | ” 


3.500. (STOCK, REF) A AN AN AA D2896—1 SUPPORT (1) | 


0.625 (REF) - D3595—063—570 RUBBER CUSHION (2) 
5 MS21920—30 CLAMP (2) 


MS21920—28 CLAMP (2) 


эт, 


31.96” (812mm, REF) 
TO END OF R102.0 BEND 
ALONG CENTERLINE 


7 t کے‎ 02856-600-1009 ABRASION STRIP (1) 
16.78" (426mm, REF) \ س س‎ (2 PLACES PER CROSSTUBE) Re 
ALONG CENTERLINE.’ — VAN AN D3189—1 CHAFING SHIELD (1) | E 
ОЕ R30.0 BEND — e | (INSTALLED OVER ABRASION STRIP) \ · ы 


Ze 


1 

| 

| 

24.37+0.13 | 
25.94 R102.0+2.0 | 
1 

| 

1 

| 

! 

| 


(REF) 13.26” (REF) R30.0£2.0 
(337mm) v 


Ф 
P4 
ү 


` | po вот poc | < SCALE 1:10 
55.03 (REF Dei +0.005 
) f 20.3861 9-008 | 
| TAN ¢ TE HOLE TO BE ALIGNED ` ¢ 
SCALE 1:10 а WITHIN +0.001 OF HOLE 
ON OTHER SIDE OF CUFF RELEASE: 


.SEE DETAIL A R100.0 TRANSITION BETWEEN R100.0 TRANSITION BETWEEN 
ON SHEET 3 TAPERED SECTIONS TAPERED SECTIONS i 07.¢4.24 ; 


90.386*9998 HOLE TO BE 


o o о o o o o й 
о o [8 > BR 3 Е e m Is ALIGNED WITHIN +0.001 
.S 8/8 б S S S ве SCALE 1:10 OF HOLE ON OTHER SIDE 
я la ч à ё ы 8| BEC OF CUFF | 
о [19] - о о е] о ч < uJ 
Б 8 EI: o 2 8 8 5| DNE APPLY MAGNOBOND = 
© G af © m 5 g © ш о 3.500 BETWEEN 02896—1 AND SCALE 2:5 
о | (STOCK) THE CROSSTUBE 
\ E Жа D2896-1 
UPPORT 
2.618000 Se E © S (REF) 
2.684*0:008 2.500+0.005 
2.74 89-005 (REF) SEE DETAIL C | 
` 2.884*8908 (REF) | ON SHEET 3 | 
8 5.019888 (REF) (^ D3595—063—570 
E 3.163998 (REF) 0.450 RUBBER CUSHION / cory 
E | 3.308488 (UNDER CLAMP, REF) | ROLLE] ` 
gt 3.429* 0.905 Бас TO AMENpME:T 
TAPER UNIFORMLY FROM HIT 
3.429290 THROUGH TO 3.500+9.005 VAN VIEW 0-0: А MS21920—30 
RUNNING OFF PART CLAMP (REF) 


SCALE 2:5" -2.05020005- 


SCALE 2:5 | | | | 


MS21920—28 CLAMP (REF) 
mg if 
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CZYTA 2см 433 


9 DETAIL А: CROSSTUBE CUFF 
e 

9 

O e 


2.990+9.005 


-J ——— 4.971+0.030 


30° X 0.500 DEEP 


JA CHAMFER 


dd SEE DETAIL B 


О ~ 
әш 
из ©, 
3.429*9995 3.500+0005 ^ 3.526409 
2.61840: 905 (ВЕ О == لإ‎ 
DETAIL С: 
NOT ТО SCALE 
DETAIL B: CUFF 
loy 
SCALE 4:1 vert, 
R100.0 Gegen cof 
( РЕ F) T ROLLE pent 
RUN OFF CIT NOTICE 
Aë, PART WORD 
1 "C 
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THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL PE NEED cee РЕВ 
su PU THE EXPRESS CONDITION = 664—243 SHEET 3 OF 3 
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ART AEROSPACE AT TT 570308 С ыш ASSEMBLY (412 НІ EU. 1:1 
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ZA ze > ` LIQUID PENETRANT TEST REPORT d 09176 
CUREN os | 
= | : ; . PAGE | or 
CLIENT | Deer AEROS PN E DATE JUNE СЯ 2008 TIME AM @ PMO 

ATTENTION |. IN OR l [> EL E | ' ACUREN Jop NO. | oe (> = à ! 


ADDRESS 1970 ABEE EEN S7. | PO/WO No. 
HA X X ES. Bt ÈY А ON ) WORK LOCATION 


ACCEPTANCE STD. 


EV./DATE JOCK 


PROJECT | A0 ax Jo 
ITEM(S) EXAMINED A ys 5 S à 39 SO ch 38965) 
9 » س‎ 


JoB DESCRIPTION PROCEDURE NO. LTA Rev./DATE 
Part No. Apes | УЗ 12664 20 3 MATERIAL Al OD/INED A (ЛМ), THICKNESS 


Score Эр ae А. б 
Soi МЈЕТ__Рдо AXSPECTION) Joe, LXEEAAL fie 


q. 


» 
М 


W-FLUORESCENT Q SOLVENT REMOVABLE Q Post EMULSIFIED 
FAMILY BRAND _ BLACK LIGHT S/N. ВЈ О OUTPUT > 1000 р W/cm? O AMBIENT < 2 їс 
PENETRANT MiNIMUM DWELL TIME 48 KT Min. [LIGHTING Equip. О FLASHLIGHT О TROUBLELIGHT С OurPUT^100 fc @ SURFACE 


MINIMUM DRY TIME 510 мм отне — CAL FEB JJ deo 


DEVELOPER CAL DUE DATE 


DEVE! 


C) As WELDED О MACHINED О SHOT BLASTED CLEAN BARE METAL 


SURFACE CONDITION Q As GROUND 
АЕ АЕ D < 4C/20F DEE 0 MUCISUF TOSZCH2SE D 2 SEET ш TEMPERATURE О < - 4°C/ 20°F С - 4°C/ 20°F To 10°C/50°F Я 10°C/50°F то 52°C/125°F Я > 52°C/125°F 


ACCEPT {REJECT |... 2. 5 LM Ч i . ; 
Sc Y а T 
p СВ: ox UE LN 


| 
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Scope of Services 


The agreement of Acuren Group Inc. to perform services extends only to those services provided for in writing. Under no circumstances shall such services extend beyond the performance of the requested services. It is expressly understood 


that all descriptions, comments and expressions of opinion reflect the opinions or observations of Acuren Group Inc. based on information and assumptions supplied by the owner/operator and are not intended nor can they be construed as 
representations or warranties. Acuren Group Inc. is not assuming any responsibilities of the owner/operator and the owner/operator retains complete responsibility for the engineering, manufacture, repair and use decisions as a result of the 
data or other information provided by Acuren Group Inc. In no event shall Acuren Group Inc.'s liability in respect of the services referred to herein exceed the amount paid for such services. 


Standard of Care 
In performing the services provided, Acuren Group Inc. uses the degree, care and skill ordinarily exercised under similar circumstances by others performing such services in the same 


implied, is made or intended by Acuren Group 


or similar locality. No other warranty, expressed or 


Inc. d 
و‎ EE 
DU OLLI GE EE 


ЖЖ SIGNATURE 


CLIENT REPRESENTATIVE 


REPORT 


TECHNICIAN (SIGNATURE): 
REVIEWED BY: 


NAME (PRINT): | cx RIMER 


4° TECHNICIAN 2"? TECHNICIAN 
CGSB LEVEL a SNT LEVEL CGSB LEVEL SNT LEVEL 
CGSB ВЕС. № ` CGSB REG. № 


NAME ` INITIALS 


WHITE — CLIENT COPY CANARY — OFFICE COPY PINK — TECHNICIAN COPY GOLD - OFFICE COPY 
3 PT Sept 2005 


